SUMMARY Synovium aspirated from the knee joint by trochar was studied by light and electron microscopy in 40 cases of inflammatory arthritis and in 10 controls. 
Despite their important role in inflammatory processes the capillaries of human synovial membrane have so far received little attention. In a light microscopy study of rheumatoid synovitis Kulka (1966) described a segmental angiopathy affecting the venules and capillaries. In vital microscopy of rheumatoid synovial membrane Branemark et al. (1963) found a venular dilatation with arteriolovenular shunts. In an electron microscopy study of rheumatoid synovitis Bierther and Wegner (1971) found a progressive transformation of endothelial cells to fibroblasts. On the other hand, Branemark et al. (1969) did not find ultrastructural alterations of the capillaries in rheumatoid synovial membrane. In our present study we therefore aimed to define by light and electron microscopy what changes in synovial capillaries might be caused by inflammation.
Material and methods
A trochar synovial biopsy of the knee was performed in 50 patients, 40 of whom had inflammatory arthritis and 10 (who were used as controls) had mechanical disorders of the knee. The 40 cases of arthritis included 24 of rheumatoid arthritis according to the criteria of the American Rheumatism Received for publication 25 October 1976 Association (Ropes et al., 1958 )-12 cases being classical and 12 being definite rheumatoid arthritis-13 cases of monoarthritis without rheumatoid factor and with a clinical course of at least 3 months; and one case each of gout, systemic lupus erythematosus, and filarial arthritis.
Histopathological examination of the synovial membrane by light microscopy in the 40 cases of inflammatory arthritis showed three types of inflammation (Table): (1) rheumatoid type with at least three of the characteristics of rheumatoid synovitis according to the ARA criteria (Ropes et al., 1958) ; (2) subacute type characterised by moderate villous hypertrophy, proliferation of cells in the marginal layer without palisading, and moderate diffuse cell infiltration particularly with lymphocytes; and (3) 
Results

LIGHT MICROSCOPY
In light microscopy attention was paid to capillary congestion, endothelial hyperplasia, and obliteration of the capillary lumen by endothelial cells. The incidence of capillary congestion was identical in proportion in inflammatory synovitis (21/40) and in controls (5/10). Endothelial hyperplasia was estimated by the count of endothelial nuclei in synovial capillaries. The mean number of endothelial nuclei per capillary was similar in controls (2 1) in rheumatoid arthritis (2), and in other inflammatory synovitis (1 8). The incidence of obliteration of the capillary lumen by endothelial cells was proportionately similar in inflammatory synovitis (34/40 with an average of 2 5 obliterations for 100 capillaries) and in controls (7/10 with an average of 2-3 obliterations for 100 capillaries).
ELECTRON MICROSCOPY
Morphology of synovial capillaries In both the inflammatory synovitis and control cases the following types of capillaries, according to Simon's (1965) classification, were found with identical frequency: (1) Continuous capillaries with flat ( Fig. 1) -it _ Q* ". 1- group.bmj.com on April 15, 2017 -Published by http://jcp.bmj.com/ Downloaded from synovitis nor in controls did high endothelia appear to have greater cell activity than flat endotheliaindeed, cytoplasmic organelles and microfibrils and pinocytotic vesicles had a similar appearance in both. In these continuous capillaries the basement membrane sometimes showed a multilayered pattern (Fig. 3) , which was found as often in inflammatory synovitis as in controls. (2) Fenestrated capillaries of various types-capillaries with pores closed by a membrane (Fig. 4) , capillaries with pores without membrane (Fig. 5) , and transitional forms between continuous and fenestrated capillaries. All types were seen equally often in inflammatory synovitis and in controls.
Extravascular plasma diffusion, interendothelial gaps A pattern suggesting a plasma impregnation of basement membrane was seen in all types of synovial capillaries (Fig. 6) . In some capillaries with continuous endothelium plasma appeared to penetrate into the basement membrane through large interendothelial gaps (Fig. 7) . Extravascular plasma diffusion and interendothelial gaps were seen with an identical frequency in all 50 biopsies.
Extracapillary blood cell migration In the controls extracapillary blood cell migration was rare and was restricted to red blood cells. In inflammatory synovitis extracapillary blood cell migration was much more frequent, mostly of polymorphonuclear leucocytes and only occasionally of red blood cells, platelets, lymphocytes, and blast cells. All these 559 blood cells migrate out of the capillary lumen following an interendothelial pathway (Fig. 8) .
Vascular congestion and obliteration of capillary lumen by endothelial cells No ultrastructural change in the capillary wall was seen when the capillary lumen was obstructed by packed red blood cells. In cellular obliteration of the capillary lumen the endothelial cells appeared to coalesce by a junction of their intraluminal plasmatic membrane. Important ultrastructural changes in the endothelial cells were often seen in both inflammatory synovitis and controls, with expansion ( Fig. 9) or retraction (Fig. 10) of the cytoplasma.
Discussion LIGHT MICROSCOPY
In his extensive study of vascular derangement in rheumatoid arthritis Kulka (1966) stated that endothelial hypertrophy and hyperplasia with varying degrees of encroachment on the vascular lumen were typical of the proliferative lesions as exemplified by the synovitis. In a semiquantitative approach to these capillary modifications no characteristic changes related to synovial inflammation were found in our light microscopy study. inflammatory synovitis we did not find more capillaries with high endothelium and multilayered basement membrane, as described by in rheumatoid synovitis and by Schumacher and Kitridou (1972) in synovitis of recent onset. noted fenestrated capillaries more often in Reiter's synovial membrane than in rheumatoid arthritis. We found only a preferential site in the superficial layer of all synovial membranes, whether normal or inflammatory. As with light microscopy, we did not find any specific ultrastructural changes in the capillary wall in inflammatory synovitis. The number of intraendothelial microfibrils, increased in rheumatoid arthritis according to Ghadially and Roy (1967) , appeared to us identical in all synovial membranes. In the case of systemic lupus erythematosus we did not find any destruction of the capillary endothelium, as reported by Schumacher and Kitridou (1972) . However, in our patient numerous intraergastoplasmic tubular formations, originally described by Gyorkey et al. thelium by Schumacher (1970) , were found in the synovial capillary endothelium.
Extravascular plasma diffusion, interendothelial gaps A pattern suggesting extravascular plasma diffusion has not so far been mentioned. However, BrAnemark et al. (1969) showed pictures of normal and rheumatoid synovial membranes which suggested to us the existence of extravascular plasma diffusion. Interendothelial gaps were not found by or by Branemark et al. (1969) in normal and rheumatoid synovial membranes. However, in Reiter's synovitis an opening in the endothelium was mentioned by . Schumacher (1969) found gaps in capillaries of monkey synovial membrane more often after prolonged joint motion than at rest. In synovitis of recent onset these interendothelial gaps were often found by Schumacher and Kitridou (1972) 
